This paper proposes a reflection on the criteria for the methodology of action research, with the aiming of contributing towards meeting the premises required for application and improvement of the quality of participatory research in socioenvironmental and healthcare contexts. To construct this approach structure, the results from analysis of dissertations and thesis on action research were used in an interdisciplinary manner, at the interfaces between the fields of health, education and the environment. Analysis on practical situations made it possible to identify elements favoring attainment of the objectives of action research and understanding of the organizational dynamics. The following criteria were established: methodological flexibility; combination of multiple research and intervention tools; and levels of cooperation and participation among subjects and researchers. Action research was shown to be an appropriate proposal in the light of the interdisciplinary challenges when applied taking into account the criteria studied here.
Therefore, interdisciplinarity presents itself as an alternative and complementary field of knowledge that is under construction. At the same time, it is innovative because, in addition to relating different types of knowledge, it aims to connect theory and practice, philosophy and science, science and the humanities, and science and technology. In view of this new logic, new methodological challenges to research are identified because of the interaction and exchange among different disciplines/types of knowledge, and also because of a new relationship between the observing subject and the observed object in knowledge production. This implies counting on the predisposition of scientists with a background in the disciplinary sciences to enter into this line of thought that is marked by uncertainties, provisional truths and dialog 16 .
Criteria presented by Jean Piaget, quoted by Alvarenga et al. 16 , are presented below to strengthen what the authors of the present paper are considering as interdisciplinarity:
A "second level" (e) of collaboration among diverse disciplines or among heterogeneous sectors of the same science that leads to proper interactions, that is, some reciprocity within the exchanges, so that there is an overall mutual enrichment. 16 (p. 36)
Thus, interdisciplinarity emerges as a critical reflection on the principles and meanings of knowledge, on its fissures, and in the perspective of reintegrating different types of knowledge that had been fragmented by positivistic science 18 .
Likewise, the emergence of action research is associated not only with a situation of dissatisfaction with classic research paradigms and methods, but also with the need of promoting greater articulation between theory and practice in knowledge production, by means of the direct involvement of social groups in the understanding and in the search of solutions to their problems, especially those of a complex nature 3, 4, 7, 10 .
Among the main precursors of action research, Kurt Lewin is the most mentioned 4, 6, 7, 19 , with his organizational and educational studies conducted in the post-war context, in 1946, when he worked to the North American government. Lewin was interested in contributing to raise the self-esteem of minority groups and, by means of action research, sustained by peer communication and cooperation, he attempted to strengthen the social relations of these groups 19, 20 .
El Andaloussi 21 argues that action research allows dealing with complexity and also producing it, which requires, therefore, an interdisciplinary approach. Such complexity (e) This "second level" of collaboration of interdisciplinarity refers to the existence of a "lower level" of interaction, occupied by multidisciplinarity, where there is the collaboration of two or more sciences, without necessarily having mutual enrichment. And, in a "higher level" in relation to interdisciplinarity, we would have cross-disciplinarity, where the interactions and reciprocities among sciences are situated inside a total system, without disciplinary borders.
asks us to think about concepts without ever considering them as concluded, in order to break the closed spheres, to reestablish the articulations between what has been separated, to try to understand multidimensionality, to think of singularity together with locality and temporality, so that we never forget the integrative totalities. 22 (p. 192) In view of this demand to cope with complex realities, the present paper proposes to reflect on the elements that an action research must have to fulfill its objectives: its methodological dynamism; the utilization of multiple research and intervention instruments; and the participation and cooperation of subjects and researchers towards contributing to comply with premises that are necessary to the development of studies of this nature and also to improve their quality.
Many studies have demonstrated the increasing application of the action research methodology to academic research, both in the Master"s and in the Doctoral levels [23] [24] [25] [26] In this context, the proposed investigation is based on the following question: Considering that action research has been applied among public higher institutions of the state of São Paulo, is it possible, based on their production of dissertations and theses, to identify qualification criteria and challenges inherent in these investigation and intervention practices within an interdisciplinary context involving health, environment and education? The inclusion criterion that was adopted in this second stage of screening was that the abstract of the dissertations or theses must contain the expression "action research" and, after the analysis of the abstract, we should investigate whether the study used this methodology and whether there was an interrelation among the abovementioned areas of interest.
In the construction of the present paper and to subsidize the proposed reflections, results of the analysis of theses and dissertations of an interdisciplinary character were considered, depending on whether they established a dialog or some form of interrelation among the areas:
health-education; health-environment; environment-education; and education-health- It was found that many of the themes and issues investigated in the selected studies involved diverse aspects such as environmental, social, cultural, ethical, esthetic, political, and economic aspects, among others, which required, therefore, an interdisciplinary approach. When this approach was developed in this perspective, it contributed to the systemic understanding of the different realities that were investigated and, at the same time, to "unify" and "enrich" the generated knowledge. It is highlighted that interdisciplinarity was also present in the use of research and intervention strategies which, even when they were specific to the health or environmental areas, due to their dialogic nature, they contributed to promote reflections and stimulate the autonomy and empowerment of the subjects involved, elements that are directly related to the area of education.
Due to their relevance as structuring elements and/or pre-requisites for the development of action research, we will present below, based on the analysis of dissertations and theses of this systematic review, criteria related to the fulfillment of their objectives (investigation, intervention and knowledge production) and to their organization, concerning: 1) dynamic methodology, with adjustments during the investigation and intervention process; 2) combination of multiple research COMUNICAÇÃO SAÚDE EDUCAÇÃO 2014; 18(51):633- 46 and intervention instruments; and 3) participation and cooperation of/among subjects and researchers.
Investigation, intervention and knowledge production
Action research aims to investigate and intervene favorably in the way in which a given problem is addressed throughout its development and, as a result of this process, to produce new knowledge 3, 4, 6, 27 . The investigations demand interventions that, in turn, lead to new investigations, in accordance with a cyclic spiral proposed by Lewin 10 : planning-action-interpretation of facts/results.
However, when we analyzed the objectives and results of the studies that were part of this systematic review, we identified initiatives that merely investigated/understood a given set of issues without intervening or developing a collective proposal for intervention aimed at facing the problem. On the other hand, we also identified studies whose objectives were: planning and executing educational actions/programs; developing and testing educational tools, as well as methodological and evaluation strategies; promoting the re-signification of concepts; creating new learning environments, among others.
Mendes 28 developed an action research about environmental risk perception in a vertical slum and states that "action, in the context of a research, as a methodological act, necessarily requires visibility of the effort undertaken by its target audience, of its leading role and the appropriation of the results that had been predicted and that were achieved" (p. 163).
The stimulus to this "collective action" and its due recognition are roles that must be played by the researcher in charge, who should, according to the cyclic movements proposed for the development of an action research, build new knowledge with the people involved in the research, based on the undertaking of actions and reflection, and create conditions so that the group becomes autonomous to raise other problems, generate knowledge and actions that transform their reality. 29 
Open and dynamic methodological system
As action research is an open and dynamic methodology, it allows that different paths are taken during its development, according to the demands that are found. This occurs because the direct involvement of representatives of the issues in all the stages of the process, with their needs,
yearnings, values and knowledge, will interfere in methodological adjustments. Thus, results of the actions should be analyzed and incorporated in the next stage of resumption of planning and so on, which requires constant reflection on action at all the stages of the process 4, 6, 7, 10, 19, 20, 33 .
This "flexibility" of action research, which allows the making of methodological adjustments, was considered, in some of the analyzed studies, a characteristic that favored the achievement of the proposed objectives 28, 29, [34] [35] [36] .
Scatena 35 , in a study about environmental management and education in hydrographic micro-basins, emphasizes that the procedures adopted to the activities of raising information, collecting and processing data, identifying problems, and developing and implementing environmental education actions, did not necessarily follow this order, as the dynamic of an action research allows to make adjustments whenever necessary, due to the emergence of unforeseen events, new data, new information and/or new demands.
Likewise, Del Mônaco 29 argues that the moments of reflection that were undertaken were essential so that the methodology acquired new contours during its development, due to the participatory and process-like character of action research. Vendrametto 36 , referring to her research into environmental education in a conservation unit, goes beyond when she states that in the long path taken by this research, some shortcuts were gradually delineated over time.
[…] stones that were found in the way were fundamental to interrupt prejudices, expectations, certainties, to rest and walk among doubts, uncertainties, questionings, and to discover that this process would be much more enriching than the ceaseless search for more immediate answers. 36 (p. 81)
Combined application of dialectical and non-dialectical instruments
Although there is no specific rule concerning the types of instruments and techniques of research and intervention that should be used in an action research process, their diversified use is recommended. In addition, it is recommended that the collected information is discussed cooperatively, with the participation of the researchers and subjects involved in the investigated issues. Furthermore, the researchers should receive an appropriate didactic preparation to apply them.
In fact, in the 17 interdisciplinary studies that were analyzed and systematized, a large variety of data collection, data analysis and intervention instruments were used, such as: The use of dialectical and non-dialectical instruments in the same research, as well as the benefits of their combination to the success of the achieved results, especially concerning the capacity for conducting and directing the investigation and promoting the subjects" participation in a feedback process, could be identified in some of the studies that were analyzed 32, [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] .
Regarding this aspect, it is important to mention the categorization of participatory processes and the promotion of the expansion of peer communities, carried out by Giatti 45 , concerning the application and combination of research and intervention instruments: a) specific: in which there is only one instrument of dialectical power involving the subjects; b) multi-instrument:
in which distinct instruments are combined, but without characterizing a feedback process; c) cyclic/continued: an application of distinct instruments, combined and in a feedback chain, with a highly critical participation of the subjects, who provide questions to be answered by the research process, characterizing the collaborative involvement in the dynamic or methodological redesign.
The analyzed studies showed that dialectical techniques and instruments, due to their reflective, dialogic and educational essence, such as discussion circle/reflection workshop and activity workshop, talking map, focus group, photography workshop and sensitization of the look, field trip/experience, among others, can contribute more directly to stimulate reflection and to favor the participation of the subjects involved, offering, many times, immediate evidences as research results, at the same time that they contribute to methodological adjustments The instruments were gradually selected as the research developed. To the author, "empirical investigation and theoretical interpretations completed each other in a dialectical way, bringing reflections that were necessary to structure the work" 32 (p. 54).
Challenges to participation
Before approaching participation in the methodological context, we would like to highlight that it is a broad "concept" that involves practical, theoretical and institutional meanings. This multidimensionality or polysemy hinders the attempts to define the value or the effects of participation. This happens not only because of the diversity of expectations placed on it and because the assessment of effects is an operation that is known to be complex, but due to the fact that there is no consensus regarding the expected effects of participation, or even worse, concerning the relevance of evaluating it based on its effects. After all, assessing the value of participation based on its utility is equal to undervaluing it or to making it become secondary in relation to the desired effect. 48 (p.
101)
(g) A photography technique that utilizes handmade cameras without a lens, by means of the principle of the light-proof box in which the light passes through a small hole to project onto the photosensitive paper. They can be made from empty cans or boxes 46, 47 .
Thus, when we analyzed the participation of the subjects of the issues investigated by the systematized interdisciplinary studies, as well as the interaction of the researchers in the process, we identified different "levels" of involvement/action, which range from the subjects" active participation in all the developed stages (diagnostic or exploratory, reflection and analysis of results, development and implementation of actions, socio-educational interventions, etc.), to situations in which the subjects were involved only in the moments of intervention (their participation was not observed in the process of surveying their own needs and/or reflecting critically on them, as it is expected from action research, so as to offer subsidies to the production of new knowledge and to a possible transformation of the reality). In addition, we identified a passive posture of participation, that is, the action of the research"s subjects was limited to providing information on the investigated issues; this was not characterized as action research.
The fragments transcribed below show the researchers" recognition of these different levels of participation, as well as of benefits of the subjects" direct/active involvement and of the researchers" interaction.
The students" participation (in the study) underwent modifications during the process. It changed from spontaneous participation (without well-defined purposes) to an effectively voluntary participation (a group with objectives established collectively for a purpose). In this process the importance of the decisions made and the members" degree of control over the decisions were modified -from receptors of information to makers of proposals. The students gradually conquered spaces while the main researcher gradually reduced the position of coordination. 29 (p. 42) This converges with the arguments presented by Cashmanet et al.
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. According to them, in participatory research there are complementary roles between researchers and subjects, and there will be moments of higher or lower collaboration between them, which does not invalidate the participatory process.
Likewise, Ikemoto 43 considered that "the forms of approach (in the activities) were evaluated according to whether they opened space to students" participation (subjects of the intervention) and according to the participation that was effectively detected" (p.49).
Boaretto 49 , about the relationship of coexistence and involvement established between her (researcher) and the research"s subjects, states that "participating and, above all, observing and acting together with the subjects was essential to the analysis presented here" (p.64).
Some aspects directly related to participation contributed to the positive results achieved in the research developed by Mello 37 , such as the atmosphere of respect and trust among the subjects involved and between them and the researcher -"their opinions were really important for the construction of this study" 37 (p. 217) and subsidized decision-making in relation to the pedagogic interventions that were defined to the proper conduction of the process. Therefore, it is possible to notice that the challenge to participation in action research processes is constant. List 50 discusses the distinct forms of subjects" involvement, and argues that it is possible to propose a scale of seven levels of participation, starting from step 1 -manipulative co-option, towards step 6 -interactive co-learning, up to step 7 -self-mobilization and empowerment.
However, to face complex problems like those investigated in the studies that were systematized and analyzed here, participation cannot be limited to a simple dissemination or democratization of information, or to popular consultation; rather, it demands the awakening of a pro-active posture on the part of the subjects in the decision-making process, as well as its constant monitoring and assessment. This participation occurs, according to List 50 , from interactive colearning towards self-mobilization and empowerment, that is, at the same time that it requires social mobilization and the construction of knowledge about the theme, when it becomes concrete, it offers a process of mutual learning and strengthening of the community. This enables that, at the end of the process, the social actors who are involved in it can "walk by themselves"
(autonomy/pro-active posture) -even in view of the possibility of discontinuity of public policies. It is worth remembering that such level of participation depends not only on transformations in the forms of collective action, but also, many times, in the management process.
Therefore, participation is not only an indispensable element for approaches/methodologies of this nature, but also a determinant element for the quality and sustainability of this process, in the sense of favoring the collaborative production of knowledge, empowerment and the making of shared decisions in order to face undesirable situations.
Final remarks
The analysis of the dissertations and theses that composed this systematic review allowed the identification of criteria that contribute to qualify an action research, in such a way that only a thorough analysis of the practice can reveal. The reason is that the certainties and uncertainties, the rights and wrongs that are inherent in the development of an academic research that is interdisciplinary, participatory and characterized by intervention, give visibility, at the same time, to facilitating aspects and challenges that emerge during the action research process.
It was considered that the criteria that were identified and analyzed here favor the fulfillment of the objectives of an action research (investigation simultaneously with intervention and knowledge production), as well as the better understanding of its organizational dynamic. As for the latter, we highlight: methodological flexibility, allowing adjustments during the investigation and intervention process; the combination of multiple research and intervention instruments; and the level of participation and cooperation of/among subjects and researchers.
It is worth mentioning that the qualification of an action research can also be favored by the interrelation of these criteria, as it was possible to observe in the analyzed studies. Therefore, due to its methodological dynamism, different paths can be taken during its development, according to the demands that emerge, which, in turn, are recognized precisely because of the participatory character of an action research. That is, the greater the interaction between the subjects of the issues and the researchers, the more easily new practical and/or cognitive needs are identified.
Furthermore, this methodological dynamism contributes to the utilization of dialectical and non-dialectical instruments that, in a combined way, can favor participation and adjustments.
Processes of direct/immediate feedback and indirect/non-immediate feedback enabled by these different research and intervention instruments will provide answers to the questions raised by the subjects and by the researchers, which, in turn, will contribute to stimulate participation and the necessary adjustments to the cyclic process of planning-action-interpretation.
Although the relevance of participation and of the interaction of subjects and researchers in an action research has already been broadly discussed, there are still many challenges to their legitimation, as it was possible to notice in the different levels in which participation was present in the systematized and analyzed studies. In addition, Lavalle and Vera 48 recall the fact that several desirable effects have already been attributed to participation, implicitly or explicitly: pedagogic, psychological, economic and functional effects, as well as effects of integration and rationalization or social control of power, and mainly its educational function concerning the construction of selfconfidence, self-perception and belonging. Thus, its positive effects would be capable of generating virtuous circles in which participation generates more participation -an indispensable element in an action research.
Thus, in view of socio-environmental, health and educational problems of a complex nature, like the ones that motivated the investigations (and actions) of the analyzed studies, the action research methodology, when developed based on the principles of participation, reflection, action and knowledge production, and adopting the criteria analyzed in this paper as reference, proved to be adequate to face the challenges imposed by the interdisciplinary character of these issues and, consequently, by the need of appropriation of new knowledge, values and skills by subjects and researchers.
